and magnesium chloride ( 5 mM). The crude enzyme extract was brought to 30 (;; saturation with ammonium sulphate and allowed to stand at o "C for 30 min. The precipitate was collected by centrifugation at 15ooog for 10 min and then discarded. The supernatant was then brought to 50 '$A saturation by a further addition of ammonium sulphate and allowed to stand as before. The precipitate was collected by centrifugation, resuspended in 50 mMsodium phosphate buffer, pH 7.3, and applied to a Sephadex G-50 column ( 1 5 x 1.5 cm) 4'8 equilibrated with 10 mM-sodium phosphate buffer, pH 7.0. The column was eluted and fractions (1.7 ml) were collected and monitored at 280 nm; the flow rate was 0.82 ml/min. Fractions showing absorbance at 280 nm were assayed for glycerate kinase activity. All tubes showing activity were bulked (10 ml) and placed at the top of a DEAE-cellulose DE-52 column (15 x 1-5 cm) equilibrated with 10 mM-sodium phosphate buffer, pH 7.0. The column was eluted using the same buffer containing a continuous linear gradient of sodium chloride (0 to I M). Fractions (4 ml) were collected and monitored as before for absorbance at 280 nm. The flow rate was 0.4 ml/min. Tubes were assayed for glycerate kinase activity. Those showing activity were then assayed for phosphoglycerate mutase activity.
Prodiict identijicatioii. The purified glycerate kinase free from phosphoglycerate mutase activity (1.3 ml) was incubated in the following mixture at 30 "C for 15 min: sodium phosphate buffer pH 7.3, IOO pmol; ATP, 5 prnol; glycerate, 4 pmol; EDTA, 3 ,umol; and magnesium chloride, 30 pmol, in a total volume of 3-8 ml. The reaction was terminated by placing the tube in ice at o "C. Samples of the incubation mixture were taken for product identification by the enzymic method of Czok & Eckbert ( I 965). 2-Phosphoglycerate is converted to L-lactate by the addition of commercially purified enzymes. The NADH used in the production of lactate from pyruvate is followed spectrophotometrically at 340 nm. 
NADH NAD
The reaction mixture for product identification contains tris buffer pH 7.3, 50 pmol: ADP, 0.5 pmol; NADH, 0.15 pmol; 2,3-diphosphoglyceric acid, omor pmol; sample and water to 1.0 ml. The extinction at 340 nm was recorded and then the linkage enzymes were added separately and in excess in the following order: lactic dehydrogenase, pyruvate kinase, phosphopyruvate hydratase and phosphoglycerate mutase. After each addition the total change in extinction at 340 nm was recorded. 
R L S U L T S A N D D I S C U S S I O N
The purification of the enzyme was followed by measuring the glycerate kinase activity at each purification step. A summary of the purification scheme is shown in Table I . Only one peak of glycerate kinase activity was detected from the DEAE cellulose columns (Fig. I a, 6 ). All the tubes showing glycerate kinase were then assayed for phosphoglycerate mutase activity. The whole of the Hlc.yhotnicrobiuiiz glycerate kinase peak was free from Short communication phosphoglycerate mutase activity. When Pseudomotzas AM I extracts were used the initial fractions of phosphoglycerate mutase activity were eluted together with the later fractions of glycerate kinase activity (Fig. I b) . In this case only the early fractions of glycerate kinase free from phosphoglycerate mutase were used for product identification.
The product of the glycerate kinase from both organisms was identified as 2-phosphoglycerate. No decrease in extinction at 340 nm was observed upon the addition of lactic dehydrogenase or pyruvate kinase. Thus pyruvate and phosphoenolpyruvate were not present in the product identification mixture. On the addition of phosphopyruvate hydratase a rapid decrease in extinction at 340 nm was observed, indicating the presence of a-phosphoglycerate. N o further reduction in optical density occurred upon the addition of commerically purified phosphoglycerate mutase. This was not due to the exhaustion of NADH or any other component of the product identification mixture, since the addition of 3-phosphoglycerate rapidly reduced the extinction further. Thus no 3-phosphoglycerate was originally present in the product identification mixture and the product of the glycerate kinase reaction was 2-phosphoglycerate. From the total change in extinction on the addition of each separate linkage enzyme the actual amount of product in the sample can be calculated. The total amount of a-phosphoglycerate formed (0.49 pmol/ml using Hjyhomicrobiiitn glycerate kinase and 0.23 lcniollml using Pseudomo/za.s AM I glycerate kinase) during the incubation period was seen to be consistent with the amount of product expected (0.66 pmollml for Hypho~~icrubium glycerate kinase and 0.36 pmollml for Ps~~udon~onas A M I glycerate kinase) from the purified glycerate kinase activity added in that mixture and
